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f 104472h Phase diggram of a hafnium-al Lint system. 
Tsygavova, I. A.; Tylkina, M. A.;. Savitski¥. M. (UBSR). 
Tez. Akad. Nauk SSSR. Aletal. TOYO, a uss). Alloys 
Were prepd. frem iodide Hf with a purity of 99:84, andi Al of 
AV-000 type with a purity of 99.995%.: “Annealing was at 3410 and 
1000° for 500 -hr.. There is unlimited soly. of the camponents in 
the liq. state. Hf;AL melts congruently at 1590 x= 25°) the 
microhardness of the compd. is 740 ke/mmt?’, elec. resistivity is 
170 X 107 ohm em, and the transition to the superconducting 
State is at 7.65°K. HEAT melts congniently at 180q°, its micro- 
hardness is 800 ke/ mnt, ‘pleo, resistivity is 500 10> ohm cm, 
and the transition point is Ht Bok. Beal is formed by a :peri- 
tectic reaction at 1649 + 25°, its mictphardness is 670 kg/mmi, 
elec. resistivity is 80 X 107% ohm cm, and the transition pointis at 
7.8°K. HfAl: melts congruently at 1650 - 25°, its microhard- 
ness is 740 kg/mm}, and elec. resistivity is 73 >¢ 1076 ohm:cm. 


. HfAlL, melts congruently at 1590°, its microhardness ig 350 kg/- 
. mm}, and the elec, resistivity is close to that of All Theifor- 


mation of HfAl was. not confirmed. There are 4. entectics 
between the resp. compds. in the system: at 1530, 1550, 1485, 
ahd 1540°. The in.p. of Hf when alloyed with Al yepidly: de- 
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Translation; 


N~6 or RN_g alloys bageq 


UNseten 5~7, molv— 


nt ¢ its; which makeg it Possible 
sheets, and foil 2.0.3 mm thick, from them under indus. 
by pressure, Use of the 


d Products 

+ the electron-beam method of emelting Considerably reduces 

the content of gaseous impuritica, and a throee-folg remelting is up € 
uniform Compogition of in mm OL ram thick are obtained by the hot 
forging method and cold rolling with intermediate recryutallization anndalings, 
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Abstract: The Twenty-Sixth Session "Structure and Heat Resistance op Metallic 
Materials" Was held in Moscow, April 3-6, 1972, at the Institute of Metallurgy 
imeni A, A. Baykoy of the Acadeny of Sciences USSR, Fifty Teports were Given, 
I. N, Frantsevich and M. D, Smolina reported on new physicaz heat-resistance 


Ye. Vv. Vasil'yeva, Ve. Ye, Panin, y, K, Grigorovich) dealt vith investizations 
' OF the relationship of the main characteristics o? the @lectron Structure to 
the Crystalline Structure and properties of materials determining their heat 
resistance, The Subject "Phenomenological and Physical Analyses of the Fole 
of Defects in the Development of Deformation and Disinterration" Was dis. 
i in reports of ¥. g, Ivanova @nd V. A, Yermishkina, Ye. P, Leyko and 
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SAVITSKIY, Ye. M. and ZUDIN, I, P., Izvestiya Akademii Nauk USSR, Metally, 
No 5, Sep-Oct 72, pp 215-216 


E. M, Nadgornyy, v. gs. Smirnov and y, f, Valdimiroy, gs, y, Serensen, and y, N. 
Rykalin and M, Kh. Shorshoroy, vy. &. Foroshchent, chtained interesting endur- 
&nce Characteristics of VN-3, VN) TsM-24, and Tsh-6 alloys by Symmetrical 
Cantilever tending. I. R. Kryanina and I. p, Fedosova reported on tests of 


effect of high-temperature mechanical treatment in the hardening Part. I. L, 


Mirkin used 1% Cr-Mo-y Steel to show the regular cChanse of heat resistance as 


. Cussed by A, y, Stanyukovich, Ye. Ye, levin, and Ye. M, Pivnik. L, il. Ziming 
Teported on the Positive effect of Nb Blloying of Ni-Cr-Fe, ML -Cr-lo-W.y and 
Ni-~Cr-No-W-A1 co alloys. G, p, Fedorova reported on the direct relationship 
en characteristics of interdiffusion. and. heat resistance, Various Staces 
of the agin i 2 Btabizity of alloys of kira 
L. I, Pryakhina reported on 
th of tungsten, 


-6" 
CIA-RDP86-00513R002202810019 


APPROVED FOR RELEASE: 09/01/2001 


Egregi poms 


09/01/2001 CIA-RDP86-00513R002202810019-6 


_USSR aA] Sie Sa IE Scat ELS ahs PoP TEEPE TD Sui ie a 
SAVITSKIY, Ye. } 
e. M. a. ; . : 

No ? and ZUDIN : 
5, Sep-Oct 72, pp 215-026 I. F., Izvestiya Akademii Nauk USSR Met 

; . aod ahs 7 
Compo ro s , ally, 
: . materials wa 
dealt with were discussed 4 

-Problanc ie j2 main 

April j ie lens of Surface alloy: yY reports, A Series of reports 


Session. is Scheduled for 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6 


D. A Edit i LE KO 
ania ’ OS U RNILOV, Es Ts 2UDIN, I, F,, and PROKOF' yry 


Specialists, 
CONTENTS 


Strength of the Transition 


CIA-RDP86-00513R002202810019-6" 


APPROVED FOR RELEASE: 09/01/2001 


/ / 
= a arr ™ 
Ey prem 


Ve. Ke GRICOROVICH 

The Heat—Resistance 8nd Electron Structure of Metaliie Alloys 

« P, GULYAYE 1S. By MASLENKOY ; 
Prospects for th at-Resistant Alloys (New Heat Resis_ 
tant and Steel ang Alloys) 
1 SV, ZEMSKTY, - iL RODIONOY - 
- . The Distribution of Elements in the Micro. 

Heat—Resistant Grades of Steel an 
RZDYKA 
Relaxation Resistance of Austen; 
to Their $ ure and Heat > 
e A, ap E } 


ing Heating With the 
Bet 


e etveen Phases and 
ce) € Contacting ; 
ection Tro 


DISLOCATION pcysy 
2/7. 


‘e 


58 
ISHS OF HIGH TEMPERATURS: DEFORMATION 


. 6 
/ / 
A 


Theory of pighTenperature. Creep in Metals 61, 


70 
I..R, Kryanin, A, I. Fedosov, Yu. P, Belolipetskiy, Let, Ostrovskiy, : 
Vv. P, Rabinovich, GN, Zelentsoy, Me. G. Kabelevskiy, L. N, Hinkin, 
Vv. I. Voropayey, L. I. Stolyarova, Ve N, ilomanoy 
Metal Structure and Structural Strength of the Elements of Powerful 
Stean Turbines eS a eed &0 
N.oN, Rykalin, M. Kh, Shorshoroy, Ve. P, Alekhin 
Problem Associated With the Structural and Energy Characteristics 
“Associated With the Kinetics of the Microplastie Deformations Near 
© Surface of a Solid 89 
Vem, Rozenberg, 4, Ve Shalimova ; 
Problem Associated With the Reasons for the. Onset of the Thirg Stage of 
Creep 96 


Third Section 


2810019-6" 
-00513R00220 

R RELEASE: 09/01/2001 CIA-RDP86 

APPROVED FO 


CIA-RDP86-00513R002202810019-6 


"APPROVED FOR RELEASE: 09/01/2001 


23 8m ie Ll 


a ee 


USSR 


AGEYEV, N. V., et 
ee bd al. St. 
Yaterials, Moscow, 19 ie ructure and Froperties of Heat-Resistant Metallic 


- HEAT~ 
rs Yee Pane TALS ay COMPOSITE MATERTALS 
Zayats . arev, Vs Ye. Oveharenko, I. 1, Kochepasov, I. I 
sing the Th ili oe 
onNicea ee aed of Composite Materials Which Are Based 
ed With Tungsten and Nolybdenun Fibers by oa 


Hatrix Alloyin 
gE 
I. Portnoy = 
ructure and Heat Resi | 
: Resistance of te. i 
ts Ts Sonor rar milion vols Composite Materials 111 
able Phase Transitions and Composite Materials 
. i | : lie 


Section Four 
Y, sri ae a ee HEAT TREATING HEAT-RESISTANT aLzoys 
High-Tempe reels 2etrova, Yu. P. Surkov 
Ne P, ence te Heat—Treatment of - Heatefionist t 
t ue Vs Zaslavskaya, L. S$. Fedotoye ” *tO¥S 127 


: ‘The Basie Factor 
hf? ots ne rails Which Determine Their 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6" 


9-6 
- 13R00220281001 

D FOR RELEASE: 09/01/2001 CIA-RDP86 005 sib 
"APPROVE : aa neeEee “ar 


Heat~Reststant Properties 
; Ie-R, Kryanin, Le. P, 


0. A. Bannykh, RM, Volkova, B, Ve 


159 

Kuborskiy, Ie Ay Rastorguyeva 

The Effect of the Structural State on the Short~T erm Heat-Resistance of 

a Nickel Based Alloy 167 
« B. Fedorov, Ye. A, Smirnoy 

Interdiffusion and the Diffus 


Wi hanging the Characteristics of Diffusion 
in Alloys as a ction of the Composition and the Phase Structure 
Diagram: 179 
H A. Krishtal : 
The Effect of Crystay Lattice 


Defects and Diffusion on the Pp. 


of Hetals and Aj}, 


ae Processes Which 
ae 


articulars of 


Develop During the Horicing Oys in the 


9-6" 
- 13R00220281001 

D FOR RELEASE: 09/01/2001 CIA-RDP86-005 

APPROVE 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6 


USSR 

AGEYRY | 

i ° * Vag 8 

“materials, Moscow 199 ‘ nee rie 

= | :, Perties of Heat«pe 1 

| “Reg t 

: Pie tes Stant Hetalq4 
4 Tospects fe ; 
Ff he Cr the Creation of New H 

Sebi €at—Ra | 
Sistant - 
ee fect oF Bosngytttt, Vo Pe ‘ eee ~ 
Sy. the Subst re of Henn’ Detects on 

Te te byley ctur H t-Ress, : oe 7 
Sbyies oe Stant Austenitic o a Dison aa 
= Fatigue of een hie’ Tades of Steel ili- 
- 203 
ckel Duors 
7 Ng Stretcp 
ererys 
JStalline Pores During ¢ 1a = 
YClic 
211 
teatResistant 
“18 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6" 


CIA-RDP86-00513R002202810019-6 


"APPROVED FOR RELEASE: 09/01/2001 


‘USSR 


7 
at 
vs # 


‘ Cre 


CIA-RDP86-00513R002202810019-6" 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R002202810019-6 


"APPROVED FOR RELEASE: 09/01/2001 


USSR 
: UDCSES,294,5+293 "Bg 


SAVITSxTy 
YE. TYLYT 
. MA A ALYUSHT 
TELRG uS, ¥, S., Moscow ee s VY. YE KUZ "MA, 
“8 7A, YUL B : 
*e and 


Abstract, uy 
he st 
Sigma. Tucture an, 
tag foung 4 phases dn the iia Physical and nechant 
Solid so] hat this System 1 SySteg Ta=Nb-Ke cal properties of 
utions of Re in fa S Characterireg by al vere Lavestizated A 
Band Nb in Re ; 
1 and the 


-8ha 
8P@ given for 
biri alloys w4 
nary chi~phase (Re ie) h 8 constatn Re content 
Hib) and the bin ‘ent (approximate) 
BtY chi~phais, ‘The draiercs 1%), for the 
On temperature 


to the sy 
Percondy 
the ¢ Cting ste 
ransition tamperetine Font teznay chi~phasoa Was 1 | 
inary chi~phases in ion ae higher than 
“and TanRe 8yste 
: RS 


Tyo figures 
+ one table, Seven bibliography 
c Teferenses, 


my 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6" 


CIA-RDP86-00513R002202810019-6 


09/01/2001 


"APPROVED FOR RELEASE 


(9 Rue. 9, 


VENCE 


‘ALS S ON 


ne re23 of y 
°f contg = 


2M. og 
av 
ond many : 


PSCarp se ta 


4 Cots ta ntig Plysicoe use rhs 


t. Were, Fowth 


OSC of 


CIA-RDP86-00513R002202810019-6" 


09/01/2001 


APPROVED FOR RELEASE 


CIA-RDP86-00513R002202810019-6 


eth 


"APPROVED FOR RELEASE: 09/01/2001 


ages s cae ee ee ip : 
| UDC 669.15! o415 
~71943620.133° 


SAVIDSETY Yo ye 
SAPEL 'NI“OV $ fis» POPOV, vy, Fe, SHMATKO. + 
"The Effect ole, Koscow, Chelyabinsk 9 Uy Ne, and 
Eh25? Steeyn Cerium and Niobiy 
; un on the Struct 

: ure of 


' Moscow, Teye | 
‘PP 145-249 stiya Akademii Nauk sss » No 5, 1973, 


rium and fern F ; 
transparent -l2lobium favor ’ 
ne fil: --* & COagulati 
common cagt steel qeoretions of chromium oot Separations, Seni~ 
Pace einuoUs separations, fee on grain bounds (Cra30) in 
@ than in the By ey ocen erieg in 
i ; e: ; DY a 5@1O +5 
with ferroceriyn ang zamental steel, Magic 10. times ereater sup. 
Crroniobiun is much lower ut! 1” the metal 
“ "sand they are sep: 
Da= 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002202810019-6 


-USSR 
SAVITSKTy . 
» YE. M., Vv y. | R 
: s 


with ferrocesgz buted more uniform) 

chromous Carbid pa ferroniobiun te in the naty 

in oe’) tf compared with ered a hig 

but Crrocergan 
st iy 


. OF the meta] 
Of pipes ber 
ore and after + 
Y therna) 


ef 


CIA-RDP86-00513R002202810019-6" 


APPROVED FOR RELEASE: 09/01/2001 


202810019-6 


4 
ce 


09/01/2001 CIA RDP EO oon renee 


5 a 


thers able ‘ ae 


2 


t 3 


"APPROVED FOR draatatcsaht 


USSR ‘UDC: 669.018. 48:548. 55 
SAVITSKIY, Yo. 4, BURKHANOV, G. gs, SHNYREV, G. D., DORON'KIN, Ye. p,, 
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"Use of Plasma Heating for Growth of Single Crystals of Refractory Metals" 


Moscow, Tsvetnyye Metally, No 12, Dec 73, pp 40-41, 


_ Abstract: Plasma heating is used to intensify metallurgical] Processes and 
create new methods for Production and refining of metais. The method of 
cathode-ray zone melting allows Pure, low-defect Single crystals of Various 

» but Cannot be used for large Single Crystals, since 

the diameter is limited by Surface tension. This has required the deve lop- 

ment of another method for Production of single crystals of refractory 

metals, allowing the Production. of large Single crystals and their purifica- 
tion of carbon. This article describes a method for producing large Single 
cryStals of tungsten and molybdenum using Plasma-are heating. The productiy 


ity 
of the method is severg] times higher than that of cathode ray zone 


melting, 


It is economically competitive with vacuum-are melting, but Produces higher- 
quality tungsten crystals. The quality of the tungsten crystals is @pproxi- 
mately equal to these preduced by cathode ray zone melting, 
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SAVITSKIY, YE, M., and KLYACHKO, V. S., Space Age Metals, Hoscow , Sovetsxaya 
Rossiya, 1972, 189 pp 


and extrusion); they can be cut and welded. If they did not possess such a 
complex of properties, the creation of nearly all machines ari mechanisms would 


simply be impossible. 
Many metals are heat resistant, and chemically stabio; thsy possess 


high electric conductivity and other valued qualities. 

Take, for example, the magnetic properties of astals. Without the 
magnetic needle of the compass seagarers, geologists, and tourists would lose 
theyr way, Kithout the permanent magnet in the spark plug the motors of 
automobiles, airplanes, and tractors would not start. Without iron cores 
there would tes no electrogenerators, electric motors, or transformers. And 
that means that power stations would cease working; electric trains and streot- 
cars, lathes and nachines vould stop; the electric lights and the television 
sereens in homes would go out; rasio waceivers and telephories would fall silent, 
etc,, etc. Ina word, life without magnetic materials is now inconceivable... 

The power of space rocksts many times exceeds the power of the greatest 
hydroelectric power stations, Concentration of such monstrous force in a 
comparatively snail volume was successful only by sharply jnereasing the ten- 
perature and pressure in the combustion chamber. For this special materials 
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» BARON, V. V., FROLOV, V. A., STARKOV, V. N., KORCHAGIN, P. A, 


SAVITSKIY, Ye. M 
: SIPOV, V. N., SERDYUKOV, Yu. A. 


"Cathode-Ray Melting and Deformation of Superconducting Niobium-Zirconium Alloys: 


Probl. Sverkhprovodyashch, Materialov [Problems of Superconducting Materials -- 
Collection: of Works], Moscow, Nauka Press, 1970, pp.187-192,_ (Translated from 
Referativnyy Zhurnal Metallurgiya, No, 5, 1971, Abstract No. 5 1785 by the 
‘authors), : 


.Translation: Industrial modes of melting: ingots 90 mm in diameter and weighing 
up to 45 kg in a cathode ray furnace by the method of double vacuum remelting, and 
modes of hot pressing of ingots into bars 50 mm in diameter and forging of 
pressed bars to 18-22 mm in diameter are developed for alloys of Nb with Zr. 

Bars produced by cathode ray melting, hot pressing ,and forging are used to pro- 
duce wire 0.2 mm in diameter, the mechanical. and Superconducting properties of 
which are measured, 2 figs; 16 biblio refs. 
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‘ 6, (Translated from 
giya, No. $, 1971, Abstract No, 5 I752 by the 


Translation: Based on their own experiments and the data from the literature, 
the authors Study the Tegularities of the change of Te of Superconducting alloys 
in Simple eutectic Systems. of the transition and hontransition metals, as wel} as 
in the eutectic sectors of the state diagrams of binary Systems with the formation 
of intermediate Compounds , Composition-T, diagrams of the binary Systems of y 
and Nb with Sc and the state diagrams of these systems are presented, The Te of 
the Superconducting element is increased or decreased upon dissolution of the 
Second component within the limits cf tho area of homogeneity of the solid soly- 
tion. In 2-phase eutectic mixtures , T,. of each of the Superconducting phases 
Changes along 4 Near~horizontaj Straight line when the Coiposition of the alloy 
is changed, 5 figs; 25 biblio refs, ee 
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STROGANOVA, V. F, , TEREKHOVA, V. F,, SAVITSKIY, Ye, M., STREL'TSOV, Ye. jae 
IGNATOVA, L. 1., NAKONECHNIKOY, ‘A. TOS ZAVYALO Va mcg [Institute of Metallurgy 
imeni A. A, Baykov, Physics and Energy Institute] 


"Calcium- Based Alloy" 


USSR Author's Certificate No, 276422, Filed 17/12/68, Published 16/10/70, 
(Translated from Referativnyy Zhurnai Metallurgiya, No. 5, 1971, Abstract No. 5, 
I761P). . 


Translation: In order to increase the Corrosion resistance of binary Ca-a] 
alloys, it is Suggested that they be additionally alloyed with Be with the 
following relationships of components (in %): Aq 0.5-1.5, Be 0,5-0.8, remainder 
Ca. The new alloy, while retaining high mechanical Properties, has corrosion 
resistance defined by the Welght pain of specimens of 0.003 g/cem2 per 100 
hours, i, e., is practically nay oxidized in air (in an atmosphere with normal 
relative humidity). The melting point of the alloy js 580-600° , the specific 
gravity S.1.7 g/cm2, Tt is Suggested foy use in atomic flower Ongineering, 
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SAVITSKIY, Ye. M., BARON, V. V., MIXHAYLOV, B. Pp. 


erconducting Properties of Nb 3Sn- 
ases in the Solid-Liquid State 


Probl. Sverkhprovodyashch. Materialoy [Pro 


blems of Superconducting Materials -- 
Collection of Works], Moscow, Nauka Press 


» 1970, pp. 112-119, (Translated from 
Metallurgiya, No. 5, 1971, Abstract No, 5 1780 by the 
authors). 


Translation: Substitution of the low-melting phase in Nb-Sn alloys with other 
Superconducting alloys (Pb, Pb-Sb, Pb-Bi) with transition temperatures of from 
7.1 to 8.2°K is performed. The influe 


Properties is demonstrated: alloys are produced having: si 
and capability for Plastic deformation, 5 figs, 1 table; 15 biblio refs, 
Il - | 
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SAVITSKIY, YE. M., KUL'BAKH, A. A., and YZYSTYUKHIN, N. A. 
"Study of Hot Hardness of Cast Zirconium Carbides" 


V sb, Tugoplavk, karbidy (The Refractory Carbides «« Collection of Works), 
Kiev, "Nauk, Dumka," 1970, pp 211-214 (from RZh-Metallurgiya, No 3, Har 71, 
Abstract No 31780 by authors) 


Translation: The article presents data on hot~handness measurements of cast 
Specimens of Zr carbide with a porosity approximating zero and density close 


to theoretical, Hariness measurements by the static nethod were carried 
out in the 900-1650" range, Softening of Zr carbide (cast and hot-pressed) 
is observed with an increase in temperature, Three illustrations, Biblio- 
‘@raphy with three titles, oe , 
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‘BYCHKOVA, M. I., KOZLOvA, ny, D., LYSENKO, Ye, N., BARON, v. v,, SAVITSHIY , 
Ye. M., TUREVSKIY, v. yy, Sememumencne imines MON petit sega 


"Shielding Properties of Alloys in the Niobium-Titenium Eysten" 


V st. Probl. Sverkhprovodvashoh. Materialoy (Problers of Superconducting 
Materials--collection of works), Moscow, "Nauka" , 1379, Ep 166-172 (from 


RZh-Radiotekhnika, Mo 2, Mey 71, Abstract tio 5D569 ) 
en : 
Translation: The authors study the distribution of the mugnetie field in 

; Superconducting ieenets for quantum Paramegnetic amplifiers with the use of 
shielding plates made fron niobiur-titeniun alloy. It ig Shown that shields 
of NT-~7 alloy can partially screen the field and appreciably improve field 
homogencity. At 3 Wdgnetic field strength of hk ,000 Cersteds, a uniformity 
of 1073 is obtained in a volume of 5 x 8 x 120 mm, Five illustrations, one 
table, bibliography of thirteen titles, Resuné, 
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BARON, V. V., DEMIDENKO, 7, F., KLIMOV, 5. I., SAVITSKTY, Ye. M., TUREVSKIY, 
Ve M. ee 


ceeer eres 


"Superconducting Magnets for Quantum Paramagnetic Amplifiers"! 


V sb. Probl, Sverkhprovodvasheh, materialov (Problems of Superconducting 

Materials—collection of works} , Moscow, "Nauka", 1970, pp 209-215 (from 
RZh-Radiotekhnika, No 5, May 71, Abstract No 5D550) 

a 


Translation: Gn the basis of the operating Erinciple and baremeters of the 
paramagnetic crystals of quantum paramagnetic amplifiers, the authors give 

a basis for the requirements to be Satisfied by the characteristics of Super- 
conducting magnets and solenoids, The results of development ang experimental 
verification of Superconducting magnets and solenoids With winding of copper~ 
~plated ana insulated grade RS wire and shields of NT-1 ‘alloy and compound 
are presented together with their design pecullarities, Types of Supercon-. 
ducting magnets and Ssectionalized solenoids are created in the developmental 
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SAVITSKIY, Ye. M., YEFIMOV, Yu. vy. i. 


—leape¥Gonducting Metallic Compounds" 


V sb. Probl. Sverkhprovodyashch, materialov (Problems of Superconducting 
Materials—-collection of works), Moscow, "Nauka", 1970, pp 71-78 (from Rene 


~Radiotekhnika, No 9, May 71, Abstract No’ 5D56) 
=emotekhnika 


Translation: 


degree of ordering, 

of formetion, An 
analysis is made of + whi » interstitial impurities, 
alloying, heat tre ve on the Superconducting proper. 
ties and structure » ‘The principles which govern the 
change in critical temperature in binary and ternary alloys based on the 
compounds are discusses a3 well as the characteristic Sitigularities of 
"composition — 1" diagrams, The maximum eritical temperature ir observed 
in compounds of the Cr3Si type, By changing thermodyn eur 
tration, temporature, pressure) ar by applying 
fields, the structure 
i ossibilities of raking 

perconducting compounds are pointed out. 

bibliography of sixty-nine titles. Resumé, 
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ARON, V. V., MIKHAYIOV, B. P. 


SAVITSKIY, Ye. M, 


55 


"Investigation of the Structure ang Superconducting Properties of Cast 
Alloys of the Niobium-Tin System" oe 


V sb. Probl. Sverkhprovodyashch, mhaterialoy (Problems or Superconducting 
Materials—collection of works), Moscow, "Nauka", 1970, Pp 99-105 (from 
R2h~Radiotekhnike, No 2s May 71, Abstract No 5D559 ) 

eh otekhnika 


Translation: An investigation ig made of the bossibility of making niobium 
~tin alloy ingots by the method of high-frequency melting in & graphite 
crucibie in an inert atmosphere, A Study is made oF the Structure of the 
alloys (by the methods of macro and microstructural sngiysis) and the phase 
composition of the alloys. Color etching is developed to revesl phases, 

It is found that niobium-tin alloy ingots of various sizes and geometric 
shapes can be produced with a tin concentration of up t) 50 percent by weight 
with fairly uniform distribution of the components, and with .a temperature 
of transition to the Superconducting state of 17.5-18.09K, three dllustre- 
tions, one table, bibliography of fifteen: titles. Resuwié, ; 
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SAVETSKTY Ye. M., BARON, V. V., FROLOV, V. A., STARKOV, V. N., KORCHAGIN , 
" p ARK) SHA, Ti. Tp, OSIPOV, Vv. N., SERDYUKOV, Yu. A, 


"Electron~Bean Melting and Deformation of Superconducting Hiobium-Zirconiun 
Alloys Under Industrial Conditions" 


V sb. Probl. Sverkhprovod ashch, materialoy (Problens of Superconducting 
Materials--collecticn of works), Moscow, "Nauka", 1970, pp 187-192 (from 
R2h-Radiotekhnika, No 5, May 71, Abstract No 5D554) 

enka, 

Translation: Cycles for snelting ingots 90 im in diameter weighing up to 

U5 kg in an electron-bean furnace by the method of double vacuum remelting, 
and schedules for hot-pressing the ingots into bars 50 im in diameter and 
for forging the Pressed bars to a diameter of 18-20 tam are worked out under 
industrial conditions sor niobium~zirconium alloys. Wire 0,2 tm in diameter 
is made from the bars Produced by the methods of electron-beau melting, 
hot~pressing and forging, and. the mechenical and Superconducting properties 
of this wire are measured. Two illustrations, bibliography of sixteen titles. 


‘Resumé, 
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SAVITSKIY, Ye. m., MYZENKOVA, L. F., BARON, Vv, y ; 


bi] 

V sb. Probl, sverkhprovo yashch. materialoy (Probl f Superconducting 
Materials——collection of works), Moscow, "Nauka", 1970, pp 173-177 (from 
R2h--Radiotekhnika. No 9» May 71, Abstract No 5D552) 


of niobium with five and ten percent by weight of zircenium mede by the 
mthod of electron~bean zone melting. Data are given on the distributior 
of Zirconium and introduced impurities with respect to the length of the 
Single-crystal bar, ‘The tempereture of transition to the Superconducting 
state is measured. For a niobium alloy with 5 percent Zirenoium, the tran- 
sition temperature is 10°K, while the corresponding temperature is 10,5°K 
for an alloy of niobium with 10 percent zirenoium, Magnetization CUrVves are 
Plotted for Specimens with various crystallographic orientations, Five 
illustrations, one table, bibliography of six titles, Resumé, 
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USSR UDC: 537.312,60 
SAVITSKIY, Ye. M., MIKHAYLOV, B, p,. BARON, y, y, 


Structure and Superconducting Properties of Alloys Based on the Compound 
Nb3Sn Made by the Methgg of Phase Substitution in the Solid-Liquid State! 


V sb, Probl. Sverkhprovo Vashch, materi aloy (Problems of Superconducting 
Materials--collection of works), Moscow, "Nauka" | 1970, pp 112-119 (from 
Réh-Radiotekhnika, No 5, May 71, Abstract No 5D5h5) 


‘Prenslation: It is shown that the low-melting phase in Nb-Sn elloys can be 
replaced by other Superconducting élloys (Fp, Pb-Sb, Pb~Bi) which have a 
temperature of transition to the Superconducting State from 7.1 to 8. 2°K, 


formation, It is found that the method of: Substituting ‘the low-melting com 
Ponent can be used for alloys of any systems consisting of high~melting and 
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SAVITSKLY, M., MIKHAYLOV, B. P., BARON, vy. y, 


" 
: EL t: : CS = > : : 
: ectrolytic Niobium Plating of Articles With a Complex Shape" 


V sb. Probl sverkh 
oes Sverkhprovody . — 
Materials——coli eet. ashch. materialov (Problens of Superconducting 


ection of works), Moscow. us; 
~ i i , 7 
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perconducting material (cop- 
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=SAVITSKIY, Ye, M., BAROW, v. v,, NAUMKIN, 0. Pp. 
"Venadium-Scandium and Niobium 
' Properties" 


» YEFINOV, Yu. y, 


Scandium Systems and Their Superconducting 


Vv sb. Probl, Sverkhprovo yeshch, materialoy (Problems of Superconducting 
Materials—collection of works), Moscow, "Nauka", 1970, pp 178.186 (fron 
Réh-Radiotekhnika, No 5, May 71, Abstract No 5D546) 

“rans lation: ristic experimental enq lit 
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“USSR UDG 546.641 
SAVITSKIY, Ye. M., TEREKHOVA, V. F., and SHELKOVA, I. Gz 
Study of the Fine Structure of Yttrium Single Crystals" 


Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory 
and Rare Metals —- Collection of Works}, Nauka Press, 1971, pp 70-73 


Translation: A method is developed for polishing and etching yttrium single 
crystals. The fine structure on the base plane, on the plane of the second- 
order prism, and on the intermediate planes is produced. Data of structural 
and X-ray analysis attest to a rather high degree of perfection of the single 
crystals produced in the laboratsiy. 4 Figures; 4 Bibliographic References. 
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USSR UDC 621, 385.032.213.6 
. SKIY, YE. M.. MOROZOV, A, V., IVANOVA, K, N., BELOUSOV, A, I., BARON, v, v., 
ROZHDESTVENSKTY, V. x. , OVCHINNIKOV, My A, 


“Alloy for Manufacturing the Parts of the Cathode Junction of Electronic Devices" 


USSR Author's Certificate No 304642, filed 14 August 1969, Published 25 May 197% 
(from Otkrytiya, Izobreteniya, Promyshlennyye Obraztsy, Tovarnyye Znaki, No 17, 
1971, No H 01; 1/20) ; : 


Translation; 1. An alloy for Manufacturing the parts of the cathode junction 

of electronic devices based on niobium is introduced. It ig distinguished by 

the fact that in order to improve Strength and Stability of shape of the Parts, 
- the alloy contains tungsten and zirconium additives, 


2. The alloy according to item 1 distinguished by the fact that it con~ 
tains 7.97 tungsten and 2~2.5% zirconium is introduced, 

3. The alloy according to item 1 distinguished by the fact that it con- 
tains molybdenum is introduced, 


4. The alloy according to item 3 distinguished by the fact that it con~ 
tains 5-72 tungsten, 1~1.5% zirconium and‘ 4~6% molybdenum is introduced, 
1/1 
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SAVITSKLY, Ye. M., PIROGOVA, S. V., and BUROV, I. V. 
"Calculated and Experimental Values of Electrical Conductivity of Single 
Crystals of Alloys in the Molybdenum-Niobium and Tungsten-Tantalum Systems 
at. 4.2°K" : 


Monokristaliy Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory 
and Rare Metals -- Collection of Works], Nauka Press, 1971, pp 89-94 


Translation: The electrical conductivity of alloys in the nolybdenum- 
niobium and tungsten-tantalum systems are calculated near absolute zero 
on the assumption that the Fermi surface area of the alloys is an order 
of magnitude less than for the spherical Fermi surface, while the trans- 
verse scattering cross section is. equal to 27 (Ved.)?, where Ay 15 the 


Wavelength of a conductivity electron at the Fermi level. ‘the electrical 
conductivity of monocrystalline alloys in the molybdenzun-niobium and 
tungsten-tantalum Systems is measured at 293, 77,and 4;2°K throughout the 
entire concentration interval. The calculated and experimental values of 
Clectrical conductivity of 4.2°K are in good agreement. 4 Tables; 5 
Figures; 14 Biblio. Refs, : 
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SAVITSKIY, Ye. M., CORINA, N. B., POLYAKOVA, V. P., and SHELYAKIN, L. B. 


"Use of the Method of Ion Bombardment to Determine Fine Structure of Noble 
Metals" 


Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory 
and Rare Metals -- Collection of Works], Nauka Press, 1971, pp 60-62 


Translation: The use of the method of ion bombardment is used to determine 
the fine structure of ruthenium single crystals. The fine structure is 
determined on prismatic planes of the crystal. A comparative estimate is 
made of the etching pictures ovserved. The possibility is shown of using 
this method to determine the structure of the noble metals. § Figures; 10 
Bibliographic References. 
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_ SAVITSKIY, Ye. M., BUROV, I. V., LITVAN, L. N., BURKHANOV, G. S., and 
> N,N. 

"Work Function of Single Crystals of Molybdenum-Niobiun System Alloys on 
(111) Face in a Vacuum" 


Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory 
and Rare Metals -- Collection of Works], Nauka Press, 1971, pp 74-77 


Translation: The work function of single crystals of the molybdenum-niobium 
system of alloys on the (111) face is measured in a vacuum of 1077 torr 
throughout the entire Yange of concentrations. Using a thermo-emission 
projector, an emission picture is produced for the alloy Mo + 42% Nb, and 
anisotropy is established similar to thac produced for pure metels with a 
-BCC lattice. The experimental results produced with: single crystals of 
the alloys confirmed the general nature of the monotonous change in 
emission properties in solid solutions of binary equilibriun systems both 
for polycrystals and for sinale erystals. In performing measurements with 
Single crystals, a change was noted in the fine Structure of the alloys, 

. dnfluencing their emission properties, 2 Tables; 2 Figures; 11 Biblio- 
graphic References. 
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SAVITSKIY -» BUROV, I. v., LITVAK, L. N., POLYAKOVA, V. P., ang 
KHORLIN, Ye. M. : 


"Thermo~Emission Properties if Iridium Single Crystals" 
Monokristally Tugoplavkikh i Redkikh Metallay 
and Rare Metals ~~ Collection of Works], :Nauka Press, 1371, pp 81-85 


Translation: Certain thermo-emission characteristics of an fridium Single 
crystal areproduced in q vacuum of 1079 torr, grown by the method of zone 
refining by an electron beam, 

duced in a Martin Projector, Th 
following order of increasing wo 


The following values are produced 
rent: for the (100) face at 1,900°K, ¢ = 5.37 + 0.05 ev, for the (110) 
face at 1,900°K, g = 4.83 + 0.05 ey, The Richardson work functions cor-~ 


respondingly are 6 (106) = 5.50 + 0.05 ev, $110) = 4.85 4 0.05 ey, 
7 Figures: 10 Bibliogréshic References, .*~ 
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“SAVITSKIY, Ye. M., BURKHANOV, G. S., RASKATOV, N. N., and SHNYREV, G. D. 


"Mechanical Properties of Large Tungsten Single Crystals" 


lev [Single Crystals of Refractory 
s], Nauka Press, 1971, pp 139-143 


Monokristally Tugoplavkikh i Redkikh Metal 
and Rare Metals -- Collection of Work 


Translation: The mechanical Properties of large single crystals of tungsten 
up to 40 mm in diameter produced using a low-temperature plasma at room 
temperature and 1,000-2,000°C are studied. It is established that the 
anisotropy of the mechanical properties of single crystals, which appears 


Strongly at roor temperature, becomes insignificant at 1,000-2,000°. 2 
‘Tables: 3 Figures; 5 Bibliographic Referéneas.: 
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SAVITSKIY, Ye. M., BURKHANOV, G. S., and BOKAREVA, N. N. 


Orientation Dependence in Extension of Molybdenum Single Crystals" 


Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory 
and Rare Metals -- Collection of Works], Nauka Press, 1971, pp 171-176 


Translation: When molybdenum single crystals grown by cathode ray zone vacuum 
melting in the [100], [110], and [111] directions are put in extension at 

room temperature, strong anisotropy. of mechanical properties iis noted. The 
greatest plasticity is noted when the axis of extension corresponds to the 
[110] direction, the Sreatest strength -~ when this axis corrésponds to the 
{100} direction. Anisotropy with respect too reaches 30%, with respect to 

5 ~~ 20% and p -- 30%. The course of the deformation curves for various 
orientations, Ilke the anisotropy of plasticity, is explained on che basis 

of the orientation dependence of intersecting slippage in the BCC lattice. 

4 Figures; 10 Bibliographic References, 1 
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"Formation of Growth Structure During Growing of Tungsten Single Crystals 
From a Melt" Me 


Monokristally Tugoplavkikh i Redkikh Metalloy [Single Crvstals of Refractory 
and Rare Metals ~~ Collection of Works], Nauka Press, 1971, pp 19~25 


Translation: The formation of the growth structure of oriented tungsten 
single crystals is studied with various temperature gradients as a function 
of the content of carbon in the tungsten and the growth ate. A possible 
mechanism of formation of the growth structure of tungsten single crystals 
is described. It is established that the formation. of 4 coarse growth 
submacrostructure occurs due to macroscopic fluctuation of impurities in 
the crystallizing tungsten, 6 Figures; 13 Bibliographic References, 
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BULGAK, L. V., SAVITSKIY, Ye. M., BELOMYTTSEV, Yu. S., SARATOVSKIY, L. N., 
‘PAVLOVICH, T. Np~arriMexmayLov, s. Mee 


"Study of Structure and Properties of Molybdenun Single Crystals Produced 
Under Oilless Vacuum Conditions". 


Monokristally Tugoplavkikh i Redkikh Metallov {Single Crystals of Refractory 
and Rare Metals -- Collection of Works]: Nauka Press, 1971, pp 57-70 


Translation: Data are presented on the mechanical Properties and structure 


of monocrystalline nolybdenun, produced under oilless vacuum conditions by 
- cathode ray zone refining. 1 Table; 4 Figures; 2 Bibliographic References. 
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SAVITSKIY, Ye. M., BURKHANOV, G. S., TETYUYEVA, T. V., and KUZ'MISHCHEV, V. A. 
ee mermeninee l 


"Influence of Thermal Cycling Treatment on Fina Structure and Properties of 
Molybdenum Single Crystals" 


Monokristally Tugoplavkikh i Redkikh Metalloy [Single Crystals of Refractory 
and Rare Metals —~ Collection of Works}, Nauka Press, 1971, pp 119-124 7 


Translation: The nature of the change in microstructure and properties of 
molybdenum single crystals as a function of the time of thernal cycling in an 
atmosphere of helium in the 400-1,600°c temperature interval is Studied. It 
is demonstrated that structural changes are related to the occurrence of 
two parallel processes: 1) annihilation of dislocations and coalescence of 
subgrains; 2) multiplication and motion of. deformation dislocations, order- 

_ ing of these dis locations into new subgrains. It is established that during 

the first Stages of thermal cycling, the first procesg predominates, while 

-later the second predominates. -6 Figures; 5 Bibliographic Réferences, 
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"Effect of High-Temperature Hardening on Substructure and Ductility of 
Tungsten Single Crystals" 


Monokristally Tugoplavkikh i Redkikh Metallov {Single Crystals of Refractory 
and Rare Metals ~~ Coilection of Works], Nauka Press, 1971, pp 135-139 


Translation: The effect of high-temperatur2, high-speed. hardening on the 
fine structure and plastic Properties of tungsten single crystals is Studied. 
4 Figures; 3 Bibliographic References, we 
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Annotation: 


the monograph contains a number of ney 
Materials. Works of Soviet and foreign researchers a 
given on the st 
INIetals and alloys, and a study i 


metals and alloys. The treatment of the book is from the physico-chemical 
position. Concepts of the interatomic bond nature and basic physical 


» @.8., thermal, electrical, and mechanical, 
theory of alloys, the experimental 


ucting phase diagrams, and the interaction of refractory 
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i Redkikh Metalloy (Physical Metallurgy of Refractory: and Rare Metals), 
Moscow, "Nauka," 1971, 356 pp 


Problems of nelting, Pressure treatment, heat treatment, and welding and 
soldering of alloys and refractory metals are considered in the last chapter, 
In conclusion, basic areas for future investigations of refractory metals 
‘and alloys are noted, 


The edition is intended for physical chemists, metallurgists, metal Scientists, 
metal physicists, designers, mechanical engineers, and Specialists from other 
branches who are working in design bureaus, Yesearch Organizations, and in 
industrial enterprises in advanced technology, 


‘The monograph may also be used as a texthook by teachers and Students at 


The book contains 56 tables, 188 figures, and 1340 references. 
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TUREVSKIY, V. M. Reyer me tee te 


"Superconducting Magnets for Quantum Paramagnetic Amplifiers" 


Problemy Sverkhprovodyashchikh Materialov [Problems of Superconducting 
Materials — Collection of Works], Moscow, Nauka Press, 1970, pp 209-215 


Translation: Based on the operating principle and parameters of parawagnetic 
crystals in quantum paramagnetic amplifiers, the requirements placed on 
characteristics of Superconducting magnets and solenoids are explained. 
Results are presented from the development and experimental testing of 
Superconducting magnets and solenoids with windings of copper and type RNS 
insulated wire and shields of NT=1 alloy and compounds, as well as their 
design features. : ee : 
: Types of Superconducting magnets and sectioned solenoids were created 
in the process of development. : 
: 2 figures, 4 Biblio. refs. 
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The material has a 
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"Superconducting Alloys and Co 


mpounds. Works of the Sixth All-Union 
Conference on the Problem of S : 


uperconducting Materials" 


The articles Presented in this collection were 
read at the VI Annual All-Union Conference on Metal Science, Physical 
Chemistry ang Metal Physic 


£.1969 at the 
emy of Sciences, USSR, 


Fifty-five reports were re Some of which are pub- 


lished in this collection, 


_ The. problem of Superconducting materials, their investigation, the 
development of Products made of Superconductors, their application con- 
tinues to attract great attention of researchers and designers working in 
Various areas of new technology, Furthermore, interest in this problem 
is continually 8rowing, and some of the materials developed are already 


7 use in instruments ana devices operating at heliun temperatures. 
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